Introduction
With an increasingly ageing population an increased use of healthcare services is to be expected. Developing a greater understanding of this increased healthcare utilisation is important to inform health service planning. Recent studies have examined older adults' use of healthcare services in the context of common health conditions and report that increasing age and co-morbidities account for increased healthcare usage [1] . In people over 85 years in Sweden, patterns of cardiac and pulmonary conditions were better than a single morbidity in explaining hospitalisations [2] .
Pain is very common in older adults [3] and accounts for a significant number of visits to general practitioners (GPs) among older people [4] . Other population-based studies have found that pain is a predictor of healthcare utilisation [5] [6] [7] . However, these studies only measured the independent effect of a few pain variables such as pain intensity, number of pain sites and pain severity [7] . Pain is complex and multi-dimensional and examining healthcare utilisation in relation to independent effects only may fail to capture the total impact on the individual and society. Thus, the creation of new pain profiles where individuals in each profile are similar to each other across multiple pain characteristics allows the opportunity for further exploration of how pain contributes to healthcare utilisation.
Part 1 of these two papers reports on a cluster analysis of data on ageing in Ireland (The Irish LongituDinal study on Ageing (TILDA)) and identified four distinct pain profiles [8] . This analysis found that simply categorising the impact of pain among older persons by the presence, or subjectively reported intensity, of pain does not reflect the variation in disability and quality of life seen among older persons. Using multiple characteristics of pain including (i) multi-site pain (>1 pain site) (profile 3) or (ii) single-site pain which affects daily activities and requires medication (profile 4) would better identify those with the highest levels of disability and poorest quality of life than asking about selfreported pain intensity. Based on the predictive power of these profiles, determining the healthcare utilisation of each of these pain profiles may be valuable. Thus the aim of this paper is to examine healthcare utilisation across these four pain profiles.
Methods

Participants
TILDA is a population-representative prospective cohort study of community living (not in a long-term care institution) older adults resident in the Republic of Ireland. The 8,171 respondents aged 50 or over at the time of interview were recruited. The study is closely harmonised with the English Longitudinal Study of Ageing (ELSA), the Survey of Health, Ageing and Retirement in Europe (SHARE) and the Health and Retirement Survey (HRS) conducted in the USA. Participants in TILDA were sampled in geographic clusters based on residential postal addresses, with each member of the Irish population aged 50 and older having an equal probability of being invited to participate in the study [9] . Participants completed a computer-assisted personal interview in their own homes administered by trained professional interviewers. An in-home inventory of medications was completed by direct observation of the interviewer. The 8,171 respondents aged 50 or over, representing a response rate of 62% from eligible households, were recruited, with response rate varying according to educational attainment. Ethical approval was obtained from the Trinity College Dublin Research Ethics Committee, and all participants provided written informed consent. Data from the first wave of data collection, conducted between 2009 and 2011, were used. In Ireland from 2009 all people over the age of 70 years who apply for free government funded medical care or free GP visits are subject to a means test. Through primary healthcare (of which the GP is a team member, but not state employed) people with government funded medical care can access a range of free services including community nursing, physiotherapy, speech and language therapy, social work, psychology, home help, meals-on-wheels, dental, hearing and optical care, dietician services and respite.
Measures
Demographic variables
Demographic variables analysed included age (50-64, 65-74, ≥75 years), sex, and highest education level attained (primary/elementary, secondary/high school and third level/university).
Pain
Participants were asked if they are often troubled with pain (yes/no). Pain profiles were created using a cluster analysis of the data for those who answered Yes (n = 2896, 35%) and the following variables: 'How bad is the pain most of the time (mild/moderate/severe)?', 'Does the pain make it difficult for you to do your usual activities such as household chores or work' (yes/no), 'Are you taking medication to control the pain (yes/no)' and the number of pain sites (one pain site/>one pain site) [8] . Four pain profiles, and a no pain profile, emerged 5,275 (65%) reported not often being troubled by pain (no pain profile). Pain profile 1 was the largest of the pain profiles (n = 980, 12% of the cohort) and was characterised by those reporting pain at only one site (100%), whose pain did not impact on daily activities (100%) and the majority of whom (65%) did not take analgesic medications. Those in pain profile 2 (n = 488, 6%) all had a single site of pain were all impacted in daily activities, but did not (0%) take medication. Pain profile 3 was characterised by multi-site pain (100%), with most people impacted in daily activities (66%) and taking medication (65%). All those in pain profile 4 reported single-site pain that impacted on their daily activities and all took medication.
Access to healthcare, healthcare utilisation
Healthcare utilisation was by self-report, in line with similar large population studies [10] . Participants were asked if they were eligible for free government-funded medical care (GMS eligible) or free visits to their GP (doctor visit card-DVC). Participants were also asked if they had private medical insurance. The number of visits to the Emergency Department in the last 12 months (none/ ≥one), the number of times admitted to a hospital overnight (none/≥one) and the number of visits to a hospital as an outpatient including all types of consultations, tests, operations, procedures or treatments (none/≥one) were recorded. Participants were asked how many times they had visited their GP in the last 12 months. To protect the anonymity of participants, those with 25 or more visits were coded as 25+. Access to community services in the past 12 months (for which no payment was made) was categorised as any of the following services accessed (yes/no): public health or community nurse, occupational therapy, chiropody, physiotherapy, speech and language therapist, social work, psychological/counselling, home help, personal care attendant, meals-on-wheels, day centre, optician, dental, hearing, dietician and respite.
Medication
Respondents were asked to show the packaging (bottle, tube and blister pack) of the medications they were taking on a regular basis to the interviewer in the home who then recorded the names of the medications into a computerbased medication inventory. All medications were classified according to the WHO Anatomical Therapeutic Chemical (ATC) classification system. The number of regular medications was recorded and polypharmacy was defined as five or more regular medications [11] .
Mental health
Depressive symptoms were assessed using the 8-item version of the Centre for Epidemiological Studies Depression Scale, with a score of 7 or above indicating depression [12] .
Physical health
Self-reported chronic illness was assessed in eight areas (hypertension, diabetes, heart disease, cancer, lung disease, osteoporosis, stroke and arthritis) using responses to the question: 'Has a doctor ever told you that you have any of the conditions on this card?' The presence of arthritis (yes/no) was analysed, along with a separate multi-morbidity score created by summing the number of chronic illnesses (excluding arthritis) for each respondent (range 0-7).
Data analysis
Weighted descriptive statistics are reported for numeric and categorical data [9] . These weights were constructed based on age, sex, educational attainment, marital status and geographic location [13] . The association between profile membership and demographic, healthcare access and utilisation variables was tested using the chi-square test. To determine effect size, Cramer's V coefficient was used as a measure of the strength of the association, where ≥0.1, ≥0.3 and ≥0.5 represent a low, moderate and high association respectively. A binary logistic regression analysis was carried out to predict the number of GP visits above the median for all participants (yes/no) using demographic variables (age, sex, highest level of education), healthcare access (eligibility for free GP visits, private medical insurance), number of chronic conditions (none/one/≥two), polypharmacy, depression and pain profile membership. A binary logistic regression analysis was also carried out to predict having a hospital outpatient visit (yes/no) using the same predictors. Odds ratios and associated 95% confidence intervals are reported. Goodness of fit was assessed using the Hosmer-Lemeshow chi-squared test. A 5% level of significance was used for all statistical tests. IBM SPSS Statistics Version 20 for Windows and SAS software Version 9.2 for Windows (SAS Institute, Inc.) were used to perform the analysis.
Results
The demographic, healthcare access and utilisation variables for each pain profile are shown in Table 1 . People who were older had arthritis and multi-site pain (profile 3) and those whose pain impacted on daily activities and required medication (profile 4) had increased primary and secondary care usage compared to those with no pain or whose pain has minimal impact on their lives (profile 1).
Profile 4 was characterised by having the oldest profile (most over 75 years), the most with primary education only, most with free GP care, the least with private health insurance and the greatest healthcare utilisation. People in profiles 1 and 2 were younger, had more males, higher education levels, less access to free GP care and more private health insurance than profiles 3 and 4. They also had less GP visits, accessed less community services, took less medication and had less hospital stays and outpatient visits than the other two profiles. Profile 2 had more emergency department visits than profile 1. Profile 3 had the most females, more outpatient visits than other profiles and used slightly more medications than other profiles.
The median number of GP visits in the last 12 months was used as the main primary care utilisation variable. The median number of GP visits in the last 12 months for all participants was three visits (first quartile = 1, third quartile = 5). The number of GP visits tended to increase across the pain profiles on average, with profile 4 having the highest median and the largest variation in the number of visits. The odds of being a frequent visitor (more than the median number of visits) increased with the number of chronic conditions, polypharmacy, having free GP care, having private medical insurance, lower levels of education, having depression and being female, but pain profile membership was a significant independent predictor of frequent attendance ( Table 2 ). The odds of being a frequent GP attender increased across pain profiles, with those in profile 4 being almost three times as likely to be frequent attenders compared to those with no pain (adjusted odds ratio (OR) = 2.79; 95% CI 2.74, 2.83).
Regarding secondary care variables, outpatient visits were the most common area of secondary healthcare utilisation, with 40% of the sample having had an outpatient visit in the last 12 months. The odds of having an outpatient visit also increased across pain profiles with those in profile 4 being almost twice as likely to have had a visit compared to those with no pain (adjusted OR = 1.75; 95% CI 1.73, 1.78) ( Table 3) .
Discussion
This paper describes the differences in healthcare utilisation across four novel pain profiles in an older community dwelling population. Multi-characteristic pain profiles were identified as an independent factor in healthcare resource for this population.
Similar to the current study, co-morbidities, increasing age and polypharmacy have previously been identified as predictors of healthcare utilisation in other studies [2, 14] . Gender differences also account for higher healthcare utilisation [15, 16] -the profiles from this study with higher percentages of females (profiles 3 and 4) were also the profiles with greater primary and secondary healthcare utilisation. Interestingly, profiles 3 and 4 accessed more healthcare across all care settings, including primary, secondary and emergency care. A worsening mental health profile coupled with higher healthcare utilisation was noted across the four pain profiles, mirroring a review of 792 chronic pain cases among veterans in the USA which also noted higher healthcare utilisation among those with co-morbid mental health conditions and chronic pain [4] . Early intervention in pain management in older adults is preferable, yet may also be the time when healthcare resource use is highest. A Brazilian study of 1,271 older adults with chronic pain found that those with more recent onset pain that affected work resulted in greater use of healthcare services [17] . Our study did not record time since onset of pain thus we are unable to determine if pain duration contributed to higher healthcare use. However, these four pain profiles independently predicted primary and secondary healthcare use after adjusting for other variables. This highlights the importance of early pain identification and intervention, since identification of factors that contribute to utilisation of healthcare is important for healthcare planning and optimising patient management.
Implications
One implication from this study is that pain profile membership is a significant predictor of frequent attendance for GP care. From a clinical perspective, identifying people with multi-site pain (profile 3), or those with single-site pain which affects daily activities and requires medication (profile 4) would be more useful at identifying those with the highest levels of primary (GP access) and secondary (outpatient visits) healthcare utilisation, than self-reported pain intensity. This information is important from a health planning perspective in understanding how pain contributes to healthcare resource use.
Strengths and limitations
Specific information for the duration and types of pain reported was not available. Measures, including healthcare utilisation, were mostly self-reported, and polypharmacy was dependent on the observer accurately locating and counting medications. There is a potential for respondent bias, notwithstanding the use of sampling weights. Unmeasured confounders could explain some of the significant relationships observed between pain and the various demographic and health measures. Strengths of the study are that it is a large population-representative sample, and that this baseline data offers the potential for prospective data on pain and healthcare utilisation in the future.
Conclusion
Pain is an independent predictor of healthcare resource use in older people. Attendance frequency for GP care increases with a worsening pain profile as does attendance for outpatient visits. Recognising the importance of poorer pain profiles among older adults is important to allow early intervention and management to optimise healthcare resource use.
Key points
• Pain is an independent factor in healthcare resource use among older adults.
• Healthcare utilisation increases with disability, depression, multi-site pain, medication usage and impact on daily activities.
• These profiles could enable more targeted management and/or identify those likely to be high utilisers of healthcare.
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